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Introduction
The starting point for this paper is that we still have much work to do to fully understand the ontological and epistemological bases of the impact of ideology and power on translation theory and practice. This paper, informed by schools of thought and research that converge within the discipline known as science and technology studies (STS), makes a contribution on both fronts by examining theoretical and conceptual frameworks for the social study of technology and power in translation. STS, in the broadest sense, deals with the relationships between science, technology and society, creating "an integrative understanding of the origins, dynamics, and consequences of science and technology" (Hackett et al. 2008, 1) . STS is an interdisciplinary field made up of a variety of approaches, with both commonalities and incompatibilities, often challenging conventional ideas from the disciplines of sociology, history and philosophy of science. One of STS's underlying assumptions is that science and technology are social and rhetorical activities; this discipline studies the construction of knowledge and artefacts, including the role of the material world in these processes of construction (Sismondo 2010, 11) . As Sismondo (2010, 71) notes in his accessible introduction to the field, something on which most STS scholars agree is the co-construction of scientific and social worlds. This paper, in keeping with the aims of the special issue, is predominantly conceptual. It examines STS conceptualisations of technology that can contribute to the study of translation technology, thus potentially enriching existing translation studies frameworks that provide little or no reflection on translation technology and its social and ideological roles. Without producing a reductionist and simplistic account of decades of STS scholarship, the aim is to focus on some key conceptual strands that could offer translation scholars productive avenues of enquiry for thinking about the complex relationships between technology, translation and society.
The paper begins by exploring the concept of technological determinism generally and in relation to translation technology. A challenge to determinism is then advanced through social constructivism of technology. Both sections prompt a series of questions regarding translation technologies that can guide new research in this field. Recognition of some limitations of constructivist approaches then leads to consideration of a critical theory of technology that adds a macro-analytical dimension capable of accommodating issues of power and ideology.
Technological determinism
Technological determinism combines two assumptions. The first is that technological developments take place independent of social, economic or political forces (Wyatt 2008, 168) . Technologies are assumed to develop autonomously, following an internal functional logic (Feenberg 1992, 304; Bijker 2010, 71; Dafoe 2015 Dafoe , 1048 . A consequence of this deterministic assumption is that we do not consider that choices are made in the development of technologies, ignoring what those choices are, who makes them and to what ends.
The second aspect of technological determinism relates to the assumed impact of technology on society, i.e. that technologies determine social events or societal development. In other words, "technological changes force social adaptations, and consequently constrain the trajectories of history" (Sismondo 2010, 96) , as reflected in our labels for historical periods: stone age, bronze age, digital age, and so on. This also entails a view of technological progress as teleological and unilinear, following a sequence of necessary stages always proceeding from less advanced to more advanced configurations. A consequence of this assumption is that we do not take responsibility for technological choices we make as users, but rather perceive technological development as having an inevitable, unstoppable momentum, with predictable outcomes. This goes hand in hand with a common perception of 'progress' or improvement in the human condition as being attainable (only) through technological developments which tend to be perceived as morally neutral. A deterministic conception of technology has clear parallels with the Western tradition of positivist views of science as rational, objective, culturally neutral and value-free. However, STS scholarship, particularly since the 1960s, has challenged those conceptualisations. Laying bare the cultural, political and socioeconomic shaping of scientific knowledge and practice and technological development, STS has offered constructivist understandings of science and technology, focusing, for example, on how science and culture are co-constitutive and how science is intrinsically value-laden (Longino 1990; Haraway 1991; Harding 1998; Harding 2011) . Similarly, constructivist approaches to technology, as discussed further in the next section, argue that technologies do not have essential features in and of themselves nor just one potential use. They claim that technological development is not unilinear, but can proceed in many directions; there may be several workable solutions to any problem and social actors make a choice among the various technically viable options. Thus, while a strongly deterministic view of technology seems to absolve both technology developers and users of responsibility for the technologies they develop and use, a constructivist and less deterministic view focuses attention on the reciprocal shaping of technologies and societies through the more complex relationships that intertwine them.
Despite post-positivist challenges to determinism, a deterministic model of technology seems to chime with many people's everyday experiences and perceptions; that is to say, we tend to know very little about where our technologies come from, how or why they were designed or how they work (Wyatt 2008, 169) . We simply adapt ourselves to their requirements and we hope they will work as expected or promised; the deterministic explanation therefore seems to be the 'common sense' explanation for many of us (ibid.). We are, for example, accustomed to organisational change or institutional restructuring being justified in technologically deterministic ways. Public discourses and accounts of developments in information and communications technology (ICT) often associate technological progress with improvements in conditions or quality of life. The impression is produced that technological trends follow an internal logic and have a level of autonomy or a "technological momentum" (Hughes 1983) . Winner (2001, 14) notes how those who work in ICT also tend to embrace the perception that we are "swept along by a law-driven process of technological change". As an example of this, he quotes Moore's law, a prediction first made in the 1960s by the founder of Intel according to which the processing power of computers would double every two years (Moore 1975) . This exponential trend seems to have held for the past fifty years for chips in integrated circuits and for longer if other computing technologies are considered, and it leads to perceptions that such technological advances dominate our lives and force us to keep up.
However, some recent reports make it clear that, rather than being subjected to technological inevitability, the industry has explicitly set out to ensure that its R&D activities reproduce that trend, with vast budgets allocated to that end (Dorrier 2016) . Waldrop (2016) explains how, since the 1990s, the semi-conductor industry has biennially devised a research and development strategy (dubbed "More Moore") to keep the industry firmly on this exponential track, so that Moore's law functions as a self-fulfilling prophesy. For the first time in March 2016, however, the R&D roadmap is not centred on Moore's law but on other innovations, since it is materially too difficult to continue to increase the transistor count in chips. Yet this will not prevent the technology corporations from continuing to perpetuate an alternative interpretation of Moore's law in the interest of selling new devices. By re-interpreting the law for consumers as "user value doubles every two years", the corporations intend to add functionality to new devices to perpetuate this notion of unassailable technological progress (Waldrop ibid.).
In the light of the "visions of run-away technology that prevail in society at large", Winner (2001, 15) criticises STS for being too inward looking and not noticing the discontinuity between STS theories of technology and those commonly held perceptions. However, he explains the latter not as strong determinism but as what he has called "technological somnambulism", i.e. our lack of awareness of our technological choices. In a seminal 1983 contribution Winner urges us to resist our technological somnambulism and ask questions about what kind of world we are making as we create and use technologies, rather than "sleepwalk[ing] through the process of reconstituting the conditions of human existence" (1983/1986, 10) .
Much of the discourse produced within the commercial translation sector, as in other spheres of public discourse, appears to reflect technologically deterministic stances to varying degrees. A blog entry by Lionbridge, a leading localisation company, for example, notes how new globalization solutions are needed because content is no longer only text-based but delivered and shared through a range of media. Lionbridge puts the onus on the language services sector to adjust their current practices to meet this demand and urges language service providers (LSPs) to innovate and adapt their methods "to suit the constantly changing world of technology" (Donoghue 2013) . Similarly, a recent blog entry by TAUS, an organisation offering resources and support for translation automation, encourages us to imagine a machine that can translate across a hundred languages and do that real-time. The quality and accuracy of these machine translations may not always be perfect, but it is so convenient that we learn to live with it, adjust ourselves and tweak the machine where we can. (van der Meer 2016)
Wyatt (2008, 172) cautions social researchers against dismissing the technologically determinist views that are held by groups of people they study. Rather, she urges scholars to seek to understand how and why people are committed to determinism and how the view continues to hold sway. A systematic study of practices enacted in the translation sector and discourses produced about professional translation and technology would serve to reveal whether (or the ways in which) translation and translation practices are perceived as being driven by technological factors, giving insights into the extent of technological determinism or somnambulism both reflected in and constructed by those practices and discursive choices.
The sense that the adoption of certain technologies has an obligatory character (Chandler 2012 ) also appears to pervade discourses produced by translators and LSP representatives and merits investigation. The root of this perception may be in the competitive nature of the sector and the precarity of work; technologies such as translation memories or machine translation are often constructed as offering an extension of human capabilities, which, in turn, is construed as bringing an increase in productivity and a competitive advantage to the translator and/or to the LSP.
A mechanism related to obligatory technologies is dependency (Chandler 2012) . The trend, prevalent in modern society, to define problems in technological terms, or in terms of technological fixes, and to deem technological fixes as superior to other forms of fixes, is one form of dependency, reflected in the Internet-centrism and solutionism discussed by Morozov (2013) . Morozov borrows the term 'solutionism' from architecture, where Dobbins (2009) had introduced it in the context of city design and planning; while problem-driven design tries to understand and take due account of the social, cultural, spatial and other complexities of a particular planning situation, 'solution-driven design' tends to look for a 'magic bullet' solution, "reaching for the answer before the questions have been fully asked" (Dobbins 2009, 182) . By analogy, Morozov conceptualises the technological solutionist ideology that tackles complex social issues as neatly defined problems for which there are convenient computational solutions, or as transparent processes which can be easily optimised through more efficient technologies. Morozov, through discussion of numerous examples, highlights the dangers of solutionism, not only in underestimating, misunderstanding or simplifying problems when applying quick fixes but also in treating various apparent inefficiencies and ambiguities as problems to be resolved when, in fact, they may be "virtues in disguise" (Morozov 2013, 6) .
Morozov argues that Internet-centrism and solutionism go hand in hand. Used as a shorthand for a wide range of technologies, 'the Internet' is regarded by Internet-centrists, especially optimists, as a fixed and unified entity that is all-powerful and that facilitates the solutionists' quest for technological fixes (Morozov 2013, 22) . Moreover, various technologies tend to be subsumed into the grand narrative of 'the Internet', in the process losing their autonomy and historical background (Morozov 2013, 18) . Both solutionism and Internet-centrism are dependencies that may have some relevance in the case of translation technologies and translators. The most widespread form of dependency, as discussed by Chandler (2012) is when the adaptations to social practice are such that it is difficult to perform those practices without the technology; communication technologies, the internet, term bases and translation memory are likely to fall into this category for many translators. In all such cases, the use of the technology is not obligatory, strictly speaking, but the cost of not using it is extremely high.
Key questions for translation studies to address, therefore, are whether and how actors in the translation sector hold technologically deterministic views, and how those views relate to ideological, institutional and political perspectives. What are the potential causes and consequences of those deterministic views? Is it commonplace for translators or LSPs to perceive the introduction and use of certain technologies in their workplace as an inevitable consequence of some perception of technological progress that arises from functional possibilities of the technology? Is the use of certain technologies perceived as obligatory by translators and by LSPs? On what basis are these judgements of obligation formed? Are technologies or technological changes perceived as forcing changes in the social practices of translation? When actors offer justifications for the social order of the translation profession, are they based around technological factors? What can we learn about the links between translation and technology, by studying translation practices, lived experiences and discourses? What have been the paradigms dominating those discourses? Have they been contested? If so, how?
Much of this questioning points us towards a particularly pertinent overarching question in the framework of this special issue, namely what are the hegemonies reflected in the discourses and applications of translation technologies? As discussed by Fisher (2010: 232) following Habermas and others, both technology and technology discourse can be regarded as major sources of public power in our societies. Hegemony is used here in the sense offered by Gramsci (1971) to designate a form of control exercised, not through coercion (domination) in labour relations but achieved through relations of consent and legitimation. The next sections explore constructivist and critical-theoretical perspectives on technology that can offer conceptual frameworks for considering the hegemonies embodied in the design, promotion and use of translation technologies.
Social construction of technology
Constructivist approaches to technology represent a direct challenge to and criticism of technological determinism as outlined above. An approach known as Social Construction of Technology (SCOT) is one of the best known and most widely applied. SCOT developed from a workshop and a resulting volume of papers entitled The Social Construction of Technological Systems (Bijker, Hughes, and Pinch 1987) , marking the start of the MIT Press Inside Technology series, still active today. A previously published paper by SCOT founders (Pinch and Bijker 1984) had paved the way, and the longevity and significance of the ideas of the 1987 volume were marked by an anniversary edition 25 years later (Bijker, Hughes, and Pinch 2012) .
SCOT, like all STS research, is concerned with the entanglements of technology and society. It takes a non-essentialist view of technology and its contexts, and it produces non-deterministic (indeed antideterministic) accounts about the social processes through which actors and social groups engage with technologies. A basic tenet of the SCOT research agenda might be summed up by the following statement:
One should never take the meaning of a technical artifact or technological system as residing in the technology itself. Instead one must study how technologies are shaped and acquire their meanings in the heterogeneity of social interactions. (Bijker 1995, 6) According to Bijker (1995, 13) , a theory of technological development needs, firstly, to facilitate the analysis of both technological change and technological stability and continuity. Secondly, it needs to consider the 'working' of an artefact as something to be explained in the context of its sociotechnical development, rather than as being the reason for the development. Thirdly, the conceptual framework should allow for an analysis of structurally constrained aspects of technical change as well as actor-oriented and contingent aspects. Fourthly, it should not make a priori distinctions between the social, technical, scientific and political. Bijker (1995, 16) puts forward a descriptive model to create a set of case studies that can be compared and combined analytically to develop generalisations.
One of the best known case studies illustrating the SCOT approach is Bijker's study of the development of the bicycle. As outlined in Pinch and Bijker (1984) and elaborated in Bijker (1995) , the bicycle started as a set of at least two distinct designs; this is, different technologies with some shared elements but designed to meet different needs (one was more concerned with safety while another was more interested in generating speed). One design won out and became accepted, but others co-existed for a time. Looking back on its development, we might be tempted to see the now extinct designs as clumsy and unsuccessful stages in the development of the design that prevailed. However, Pinch and Bijker (1984) argue for another view, which is that the designs were alternatives to one another, addressing different problems for different users, and that it would not be correct to project the technical logic of the finished object back into the past as a cause of development.
The unit of analysis for SCOT research can be the technological artefact, as in the bicycle example, but it can also be a technological system (as in Hughes' [1983] well-known work on the history of electrification infrastructures) or a sociotechnical ensemble in which the social and technical are bundled together and mutually constructed (Bijker 1995, 273) , or a combination of these, depending on the research question (Bijker 2010, 66) . Hommels' (2005) study of cities serves as an example of the analysis of sociotechnical ensembles of humans, infrastructures, buildings, political structures and values. Bijker's (1995) SCOT analysis requires the researcher to identify "relevant social groups" and their descriptions of the technological artefact, i.e. the explicit meanings they attribute to it. Different relevant social groups produce different descriptions and different artefacts, as in the case of the different bicycle designs (Bijker 2010, 68) . These different meanings, indicative of the "interpretive flexibility" of the artefact, are studied and deconstructed by the researcher, who traces how the interpretive flexibility diminishes because some artefacts gain dominance over others and meanings converge. As one artefact emerges from this process of social construction (Bijker 2010, 68) , the process has undergone "closure" and a "stabilization" of the meaning of the artefact, i.e. one type of bicycle became dominant and the others became obsolete. In a third analytical step, the processes of construction and stabilisation are analysed and explained by interpreting them in the context of the relevant social groups' technological frames, including their understanding of a technology and the ways in which it is conditioned by their knowledge, practices, values, shared meanings, other existing technologies, etc. The technological frame structures the interaction between members of the social group and constrains their freedom of choice in designing new technologies. The concept of technological frame, therefore, also encourages us to attend to the constraints arising from existing technological systems (Bijker 1995, 264) .
SCOT offers a set of sensitising concepts or a heuristic framework for the study of sociotechnical change (Bijker 1995, 49) . In their preface to the 2012 anniversary edition, Bijker and Pinch (2012, xxiii) note that it is difficult to think of a technology that has not been studied from a SCOT perspective over the past 25 years, and impossible to think of a technology that cannot be studied in that way. However, translation technologies are one area that has remained untouched by SCOT. Some recent contributions by translation scholars (Olohan 2011 , Kenny 2011 , Cronin 2013 , Kenny and Doherty 2014 , O'Hagan 2016 , Littau 2016 ) mark the beginnings of critical studies of translation technology and materiality, but there is much untapped SCOT-inspired potential, whether we focus on material objects or artefacts (for example a piece of translation memory software), a practice (for example post-editing machine translation), or knowledge (for example the knowing enacted in the practice of using a translation project management system).
By way of example, we might think of existing historical accounts of machine translation (MT) (e.g. Hutchins 1995) . Such accounts tend to outline the basic technical principles of MT and document the shift from the rule-based approach to the statistics-based systems that now dominate. Reference is usually made to some of the institutions which were key in developing the technologies (e.g. university departments or research departments within international corporations) and the narrative may include some discussion of military applications and of national or international bodies and their decisions at significant moments (e.g. withdrawal of US government funding after the ALPAC report of 1966, or funding of the Eurotra project by the European Commission during the 1980s). However, there are no accounts that set out to consider MT as a social product and seek to account more fully for the interplay of social, technical, cultural, economic and ideological factors through those periods of sociotechnical change.
Similarly, other translation technologies, e.g. translation memory software, translation project management systems or localisation tools, have not been given this kind of analytical treatment as yet, whether in a historical account of their design and development or in analyses of present-day implementation and use. Where and how are the decisions pertaining to the design of translation technologies made, and by whom? Which actors or which social groups are relevant? Are actors aware of and can they identify other relevant actors? In studying the design of translation technology artefacts, for instance, the software developers of companies such as SDL, Kilgray and Star, to name but a few, could constitute relevant social groups. Does their ownership of resources give them dominance in the design process? What are the differences in design processes between companies like SDL and Star, who are both technology developers and providers of translation services, and those who are purely software developers, like Kilgray or MemSource? Are there competing interests in the development of the technology? What is the involvement of users (not just translators, but also translation companies and their clients) in design processes? To what extent can our analyses consider clients, not as direct users but as people to whom services are provided using the technology? Is the decision-making of designers exposed for other actors to heed, or is it concealed behind an illusion of technological obligation or necessity?
Given that statistical machine translation (SMT) and neural machine translation engines are relatively new products in the commercial market, a study of the interpretive flexibility of machine translation technologies and the ongoing process towards stabilisation of meanings would be of particular interest. The widespread public use of MT technologies and the hegemonic position occupied by Google also makes MT a relevant case for study in a sociotechnical, SCOT framework.
The constructivist approach is interested in the different ways in which social groups use and interpret technologies, but also how they change and affect the technical artefact over time. It would be important to not only address the impact of technologies on translation, but also the interaction between technologies and translators (Olohan 2011 , O'Brien 2012 . Thus, to what extent do users of translation technologies contribute to technological change, by adapting software to their needs? To what extent and how do they feed back into the design process?
As noted above, the success of a technology is not a function of specific features of the technology but rather is related to the take-up by relevant social groups. Thus, in relation to a particular translation technology we might ask who takes it up and promotes it. What is the size and strength of that group? What claims does a dominant social group make for a technology that enables it to outdo the competing claims made by other groups? These questions focus attention on rhetorical and discursive choices of technology developers, but also on others who may define users of the technology, create particular professional associations for the technology or depict it as solving particular problems. In the context of professional translation, our analytical attention may therefore be directed at the discourses of translators and LSPs, but also professional translator associations, associations of translation companies and other formalised groups of users or developers, think tanks, and market research companies. This analysis would also raise questions of who claims to speak for whom within the sector, which voices are loudest and which go largely unheard. In addition, the relevant social groups can include technology trainers and translation researchers, whose links with translation technology companies are likely to play significant roles in the later take-up of particular technologies by their students as they enter the labour market.
Many of these questions might be fruitfully addressed by relatively micro-analytical approaches to decision-making or technological implementation in the workplace. We lack such studies focusing on social construction in the design of translation technologies, and research on how translators and others use technologies in constructivist terms. Likewise, we have few insights into how technology shapes and is shaped by translation practices (Olohan 2011) or how an LSP or other organisation in the translation sector adapts to a translation-related technology. Thus, there is no doubt that SCOT case studies could make a valuable contribution to translation studies by contextualising the design, development and implementation of translation technology with a focus on the perceived meanings and purposes of the technologies among various social groups.
Notwithstanding its widespread application elsewhere, there are also clear limitations to this form of SCOT analysis. Critics note the difficulty of working with the concepts of relevant social groups and dominant technological frames, not least because they have to be identified by the researcher and important groups may be missed (Wyatt 2008, 170) . Moreover, as Klein and Kleinman (2002) point out, SCOT analyses run the risk of assuming that all groups are equal and not adequately recognising power asymmetries. Where analyses focus on political power struggles between social groups, as in Bijker's (1995) account of the introduction of fluorescent lighting in the US in the 1930s, the SCOT approach shows how technology was embedded in the political power struggles but also shaped by them; the power relations were thus constituted and materialised in the version of the technology that was eventually introduced. However, analyses are typically more focused on the strategies used by groups to achieve a certain technological outcome than on analysing the source and nature of power, power inequalities or the ways in which it is exercised. This limitation is also noted by Leonardi and Barley (2010) , who offer several possible explanations for it. The most pertinent one in this context is that, in focusing on local interactions and negotiations of meaning, scholars attend to microinstitutions but neglect the macro-institutions, such as relations of production and distributions of power (Leonardi and Barley 2010, 38) . The next section, therefore, looks at ways in which notions of power may be productively integrated into SCOT analyses of translation technologies.
Technology and power
As seen above, a clear consequence of thinking less deterministically is that the social role of technology needs to be studied and interpreted within its social context. SCOT analyses go some way to sensitising us to the non-essential nature of technology, and the intervening of social groups in the design and implementation of technologies. Yet, critics have also noted the tendency for the SCOT pendulum to have swung so far in the anti-deterministic direction that it neglects certain key questions about the effects of technology (Dafoe 2015, Leonardi and Barley 2010) . It is certainly the case that technological determinism, particularly in its strongest form, has been so frequently and vehemently discredited by STS researchers that it is now predominantly a term of criticism (Lynch 2008, 10; Dafoe 2015 Dafoe , 1049 . However, Dafoe points to various instances of unintended consequences of technological choices or decisions and argues that how strongly technologies shape social relations and how foreseeable the consequences of technology are should be seen as a matter of degree (ibid. 1054). He believes that there are contexts in which humans do indeed have relatively little control over sociotechnical choices; he uses the concept of "military-economic competition" to explain those situations and the concomitant pressures they exert. His approach prompts him to ask questions, on the one hand, about the ways in which particular kinds of technology are more autonomous and powerful in shaping society, and on the other hand, about ways in which particular groups of people shape their sociotechnical systems (Dafoe 2015 (Dafoe , 1050 .
Against the backdrop of SCOT accounts that have often stopped short of tackling issues of ideology and power in the development and use of technology at macro levels, Andrew Feenberg (1992; 1999; adds a very useful analytical layer by considering more explicitly the power structures and struggles in which technology is implicated. Influenced by Marx, Heidegger and Marcuse among others, as well as the constructivism of STS, Feenberg's critical theory of technology emerges from a body of philosophical work that challenged conceptions of technology as neutrally utilitarian. From his starting point that "technology can be and is configured in such a way as to reproduce the rule of the few over the many" (Feenberg 2005, 48) , he sets out to integrate the constructivist methodological insights into a theory of modernity, with due recognition of how the principal form of power in our technologically oriented societies is technological power (ibid., 50).
As discussed in the previous section, social groups influence the design of technologies. Feenberg introduces the notion of 'technical code' to describe "the realisation of an interest or ideology in a technically coherent solution to a problem" (ibid., 52). It is the technical code that determines which of a range of technically feasible options are chosen to fulfil a specific social goal. Technical codes thus inscribe hegemonic values. This is aptly illustrated by Feenberg (1992, 310) using the example of the factory assembly line. While often depicted as technological progress, the assembly line was a technology designed to achieve management goals, i.e. the increase of productivity and profits through de-skilling labour and increasing management control by pacing work. It can therefore be perceived as technical progress only in the specific social and cultural contexts of a Fordist organisation of the labour process. It would not be considered as technical progress, for example, in a workers' cooperative, where labour discipline may be self-imposed rather than imposed from above, and where an increase in productivity might be sought or achieved through rather different means and technology.
The assembly line example illustrates how the design of technologies reflects prevailing ideologies. The institutions with the power to select certain technologies choose from among many possible technological configurations and they do so to incorporate them into their theoretical or functional systems, thus validating and reproducing the prevailing systems. The dominant hegemony therefore reproduces the system, obscures the act of choosing, and projects "a deterministic image of a technically justified social order" (Feenberg 1992, 310) . In modern society, this power is exercised by owners of businesses or their representatives, who "reproduce the conditions of their own supremacy at each iteration of the technologies they command" (Feenberg 2005: 53) . This form of technological hegemony entails a "form of domination so deeply rooted in social life that it seems natural to those it dominates" (Feenberg 1992, 309) . This form of control chimes both with Gramsci's (1971) notion of hegemony and Lukes' third dimension of power, or "power by domination" (2005), whereby the powerful exert control over the dominated, without coercion, through a pervasive ideology. Similarly, Hornborg (2014) argues that modern power relations are based on economic and technological accumulation, and that people are controlled by social elites who extract labour and compliance through claims and promises of continued technological and economic growth. Their discourses are successful because of the cultural assumption that material objects are "politically innocent and immune to moral critique" (Hornborg 2014, 133) .
However, recognising how hegemonic values are inscribed in technological choices is not to claim that technology per se is neutral; instead, Feenberg argues, "there is no such thing as technology as such", since the technology that comes into existence already "favours specific ends and obstructs others" (Feenberg 2005: 54) . Rather, a critique of technology needs to examine the cultural-political horizon under which the technology was designed, dispelling the "illusion of technical necessity", thereby revealing the relativity of the technical choices (1992, 311) . As summarised by Thorpe (2008, 72) , this critical theory of technology aims "both to expose dominatory values and to suggest the possibility of inscribing new values in technological design".
With the worlds of translation and translation technology dominated by a small number of global players and recent years characterised by a flurry of mergers and acquisitions, critical studies of translation technology need to focus on the power struggles to develop, acquire or maintain certain technologies and the strategies used to shape technological outcomes. To what extent is market dominance related to claims made for the technology, sheer spending power or other forms of ideological inculcation?
Translation and technology development companies operate within a system of global capitalism which, much like the capitalist systems discussed by Marx and Gramsci, is distinguished by control of the conditions of labour to produce profit. As was the case with the Fordist assembly lines in factories, technology continues to be designed, implemented and employed in ways that are aimed to achieve those goals of control of labour and reduction of costs. With the increasing tendency to outsource work to freelancers, the translation sector might well be described as a post-Fordist flexible regime (Robinson 2012, 354) in which labour is reduced to an economic input, required to be flexible so that it can be mobilised or dispensed with as required. Robinson argues that the maximisation of profits through cost reductions is facilitated in such regimes by globalising "third-wave technologies" of ICT and the internet, among others (2004, 21) . For the specific case of the translation sector, we might add translation technologies to the list, in particular in their networked or cloud-based forms, which produce a misleading impression of autonomy by 'allowing' translators the 'freedom' to complete their work anytime, anywhere, while their lived experience may be that of a translator on call, asked to complete translations any time of the day or night to be published as part of continuous updates of global content on globally accessible websites.
As noted, a common aspect of the capitalist workplace is that technology is frequently deployed by company owners or managers to reduce costs and control labour which, in turn, result in the deskilling of workers. However, some scholars (e.g. Adler 2007) offer alternative, if controversial, views of the impact of capitalism on skills development, e.g. that for a minority of workers their skills are upgraded while others are de-skilled, or even the view that capitalism brings a long-term development of skills among workers. Adler argues the latter point by defining skills as being related to, firstly, "the technical content of workers' taskstheir relationship to the objects of their work and to the tools they use" (2007, 1316) and, secondly, "the worker's mastery of the associated social relations" (ibid., 1318), where these encompass relations within a work unit, horizontal relations across units and vertical authority relations. He claims that today's workers tend to be more interdependent (and less autonomous), and thus require greater mastery of social relations, and that the technical content of their tasks has also generally increased, thus constituting a development of workers' skills. This is an interesting question to consider from the perspective of translators and translation technologies. On the one hand, translators' activities seem likely to shift toward post-editing MT output, and this can be seen as a de-skilling move. On the other hand, translators also seem likely to continue to be commissioned to translate content that is described as 'creative' or that plays a significant function in external relations while also being expected to manage and understand MT systems, post-editing processes and techniques. They may also have involvement in MT engine training, tuning or evaluation (Kenny and Doherty 2014) . Thus, these skills are added to the existing competence requirements in linguistic, cultural, subject-specific, professional, interpersonal and technical domains. In line with those technological developments, translators also engage increasingly with ethical and legal issues around data management and security, intellectual property rights, and other complex matters. Thus, at least in the foreseeable future, it seems appropriate to think about the increasing use of technology as being frequently accompanied by an upskilling of translators, which is reflected in the need for translators to receive specific postgraduate training and education.
What is a more pressing issue for the translation sector is not de-skilling but the undervaluing of translators' skills and outputs. To understand this phenomenon requires us to grasp also the ways in which, through their consent to the hegemonic capitalist relations of production and the way in which freelance working is organised, translators have themselves become "invested in the production of surplus as a function of [their] own fulfilment" (Herman 1982, 15) . As freelancers they consent to work towards securing limited surplus value for themselves while in fact they are also securing greater surplus value for the LSP. The LSP, in turn, obscures that surplus value from them by generally not divulging the rates being charged to clients for the work of the translators. The use of translation technology can exacerbate that situation further, as LSPs use technologies to justify the payment of lower rates for work with translation memories and machine translation outputs.
In addition to such questions about the organisation and control of labour and relations of production in LSPs, many of the questions outlined in the previous sections can also be revisited in the light of a critical theory of technology, prompting us to probe more deeply into the organisations that dominate the sector and influence others to follow their practices, leading to a high degree of homogenization of technology use. Our scholarship would benefit from an understanding of how power is exerted by a small but dominant set of technology developers but also by other players, like TAUS, whose mission is to promote language technology; there is, for example, no consideration thus far of how such organisations or market research consultancies, like Common Sense Advisory, influence the sector and its agents by promulgating and privileging certain perspectives or values. Similar questions may be asked in relation to the organisations that represent the translation companies and the professional associations that represent translators. Only through study of the discursive choices and practices of the full range of actors, including the dominant ones, are we likely to gain a deeper understanding of such power dynamics, particularly given the hegemonic (and thus hidden) nature of the control exerted. This analysis must include consideration of the economics of translation as constructed within the current system of global capitalism, a subject which, unfortunately, has attracted the attention of few translation scholars to date (see, for example, Cronin 2003 , Baumgarten 2016 . By contrast, translation scholars have devoted attention to acts of activism and resistance by translators and interpreters, but seldom in the settings in which most translators are to be found, namely in the distributed workplaces of the globally constituted commercial translation sector. As Harvey (2015) notes, it is difficult to organise resistance in present-day workplaces due to the deterritorialised nature of labour. The possibilities and challenges of resistance in the workplace, in the face of the technologically embodied hegemonies outlined here, is beyond the scope of this paper but could offer a productive starting point for further development of these ideas.
Practice-theoretical studies of translation, technology design and related practices may provide a fruitful way to bring together issues of technology, translation and power. Building on seminal work by Wittgenstein, Bourdieu and Giddens, among others, the second generation of practice philosophers and sociologists, notably Schatzki (1996) and Reckwitz (2002) , theorise practice as "a temporally unfolding and spatially dispersed nexus of doings and sayings" (Schatzki 1996, 89) . They provide a foundation for an expanding body of research on everyday and workplace practices (e.g. Shove, Pantzar, and Watson 2012; Bräuchler and Postill 2010; Nicolini 2012; Warde 2016) . Notwithstanding some variation in terminology, the social is seen as a field of interconnected practices, understood as "embodied, materially mediated arrays of human activity centrally organised around shared practical understanding" (Schatzki 2001, 2) .
In addition to asking why and how people do what they do, practice scholars may seek to understand how practices endure and change, and how they produce and reproduce social order. This can be accomplished through a process of "zooming in" (Nicolini 2009 (Nicolini , 1391 on the discursive and material accomplishment of practices, and then "zooming out" (ibid.) to the connections between practices as they constitute the landscape of life. Thus, in professional work settings, in addition to shedding light on embodied and materially mediated practices of translation and knowing (Olohan forthcoming), practice analysis may be combined with critical theoretical approaches to technology and hegemony, as outlined here, to examine how capitalist organisation and work relations are produced and reproduced in and through historically, culturally and materially embedded practices. Useful illustrations of this approach, on which future studies of translation could be modelled, include Contu and Willmott's (2006) critical theoretical reading of Orr's (1996) study of photocopy technicians, and Contu's (2014) more recent analysis of power relations enacted in and through work practices in a digital media agency. In those cases Laclau and Mouffe's (1985) theory of social hegemony provides a conceptual framework for understanding organisational and capitalist power relations and dynamics.
Conclusion
Technology is an integral part of translation practice in the world. Not taking technology into consideration in our theoretical models and frameworks means we have, at best, a partial understanding of how translation works. The frameworks introduced in this paper offer us an ontological sensitivity with which to approach the study of translation and technology, and an interpretive space for considering translation technology in relation to notions of hegemony and power asymmetry. Through these and other insights, translation studies can expand its repertoire of applicable social theories to account for the hitherto rather neglected technological and material dimensions, to understand the nature of technological development and articulate how technology embodies and materializes the hegemonies and power relations of the translation sector.
